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,QWHUQDWLRQDO&RQIHUHQFHRQ)XWXUH&RPSXWHU6XSSRUWHG(GXFDWLRQ
$GDSWDWLRQRI/HDUQLQJ6WUDWHJLHVLQ/HDUQLQJ2EMHFWVIRUXVLQJ
/HDUQLQJ6W\OHV
-DYLHU(QULTXH5RMDV0RUHQR
,QJHQLHUtDGH6LVWHPDV%DVDGRVHQ&RQRFLPLHQWR$Y8QLYHUVLGDG&DUDFDV9(1(=8(/$

$EVWUDFW
$GDSWDWLRQLVDNH\HOHPHQWLQZHEEDVHGOHDUQLQJV\VWHPV7KHOHDUQLQJREMHFWVKDYHEHFRPHDIXQGDPHQWDOHOHPHQWWR
GHYHORSHGXFDWLRQDOFRQWHQWV IRUHOHDUQLQJHQYLURQPHQWV ,Q WKLVSDSHUZHKDYHXVHG WKH OHDUQLQJVW\OHV WKHRU\DQG LWV
UHODWLRQVKLSZLWK WKH OHDUQLQJVWUDWHJLHV WRJHQHUDWHQHZV OHDUQLQJVHTXHQFHV7KURXJKWKHPHWDGDWDFDQEH LGHQWLHG WKH
WHDFKLQJVWUDWHJLHVLQOHDUQLQJREMHFWV3UHUHTXLVLWHVDQGFRQFHSWVDOORZWKHFRQWHQWVHTXHQFH:HGHILQHVHYHUDOVHPDQWLF
OHYHOV WRDXWRPDWLFDOO\JHQHUDWHQHZOHDUQLQJVHTXHQFHV(DFKVHPDQWLF OHYHO LVDSSOLHGWRGLIIHUHQW OHDUQLQJVW\OHV:H
DSSOLHGWKLVIXQFWLRQDOLW\LQDQHOHDUQLQJV\VWHPEDVHGRQRQWRORJ\

3XEOLVKHGE\(OVHYLHU%9
6HOHFWLRQDQGSDJHUHYLHZXQGHUUHVSRQVLELOLW\RI,QIRUPDWLRQ(QJLQHHULQJ5HVHDUFK,QVWLWXWH

.H\ZRUGV$GDSWDWLRQ/HDUQLQJVWUDWHJLHVOHDUQLQJVW\OHVOHDUQLQJREMHFWVOHDUQLQJREMHFW
VFRPSRVLWLRQ
,QWURGXFWLRQ
,Q5RMDVHWDOZHDSSOLHGWKHREWDLQHGUHVXOWVRIWKHH[WUDFWLRQRIOHDUQLQJVW\OHVLQOHDUQLQJREMHFWV
2XUSURSRVDO LQWHQGV WR LPSURYHHLWKHU WKHSRVVLELOLWLHV WRDGDSW WKHFRQWHQWV WR WKH VWXGHQWSUHIHUHQFHVDQG
DVVLVWWKHDXWKRUVLQWKHVHOHFWLRQGHYHORSPHQWDQGFRPSRVLWLRQRIOHDUQLQJREMHFWV,QWKLVSDSHUZHSURSRVH
QHZOHDUQLQJVHTXHQFHVWRDGDSWWKHOHDUQLQJREMHFWVDFFRUGLQJWRWKHVWXGHQW
VOHDUQLQJVW\OH


-DYLHU5RMDV7HO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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7KLVDUWLFOHVWDUWVGHILQLQJWKHJHQHUDOFRQFHSWVRIWKHOHDUQLQJVW\OHVOHDUQLQJREMHFWVOHDUQLQJVWUDWHJLHVDQG
WKH6,0%$'PRGHO)LQDOO\ZHSUHVHQWHGDFRPSOHWHGHVFULSWLRQRIKRZWRJHQHUDWHQHZOHDUQLQJVHTXHQFHV
IURPWKHFRPSRVLWLRQJUDSKV
/HDUQLQJ2EMHFWVOHDUQLQJ6W\OHV/HDUQLQJ6WUDWHJLHVDQG6LQEDGPRGHO
(OHDUQLQJDGYDQFHVKDYHPHDQW WKDWHDFKQHZV\VWHPGHVLJQ IRU WHDFKLQJFRQVLGHUV WKHFRQWULEXWLRQVRI
SHGDJRJLFDOWKHRU\7KHWHFKQRORJ\FRPSRQHQWRIRXUZRUNPDNHXSWKHPRGHO6LQEDGDQGOHDUQLQJREMHFWV
7KHSHGDJRJLFDOFRPSRQHQWLVPDGHE\OHDUQLQJVW\OHVDVVRFLDWHGZLWKWKHDGDSWDWLRQRIFRQWHQWDQGWHDFKLQJ
VWUDWHJLHVUHODWHGWRWKHPDQQHULQWKHFRQWHQWSUHVHQWHG
/HDUQLQJREMHFWV
7KH HOHDUQLQJ WHFKQRORJ\ KDV SURSRVHG DSSOLFDWLRQV WR VXSSRUW WKH OHDUQLQJ SURFHVV RQH RI WKHP LV
OHDUQLQJREMHFWV WHFKQLTXH7KH ,((( LQGHILQHG WKH OHDUQLQJREMHFWV LQ/HDUQLQJ2EMHFW0HWDGDWD DV
³DQ\ RWKHU HQWLW\ GLJLWDO RU QRW WKDW FDQ EH XVHG LQ WKH OHDUQLQJ WKH HGXFDWLRQ RU WKH IRUPDWLRQ SURFHVV´
6FKUHXUV	0RUHDXDOVR VKRZ WKDW WKH OHDUQLQJSURFHVV LV WKH LQWHUDFWLRQRI FRQWHQW LQ D VHTXHQFHRU
VHULHV RI VWHSV HDFK HQWDLOV WKH LQWHUDFWLRQ RI WKH LQGLYLGXDO FRQWHQWV RI D EORFN $ OHDUQLQJ REMHFW LV D
FRPSRVLWLRQ RU D VFHQH ZLWK D VHW RI EORFNV %ORFNV KDYH OHDUQLQJ FRQWHQW LQ VPDOO SDUWV FRQVLVWLQJ RI
OHDUQLQJ FRQWHQW WH[W GRFXPHQW DQG D VHW RI DWRPLF OHDUQLQJ REMHFWV ZKLFK DUH VPDOO SLHFHV RI OHDUQLQJ
FRQWHQWGRFXPHQWWH[WILJXUHVSLFWXUHVYLGHRDXGLRDQLPDWLRQVTXHVWLRQVDQGDQVZHUV+RZHYHU=DSDWD
GHILQHWKHFHQWUDOREMHFWLYHRIOHDUQLQJREMHFWVLVWRDFKLHYHWKHSRVVLELOLW\WKDWVWXGHQWVDQGWHDFKHUVFDQ
DGDSW WKH WUDLQLQJ UHVRXUFHV LQ DFFRUGDQFHZLWK WKHLU WUDLQLQJ JRDOV DQG OHDUQLQJ WKHLU LQWHUHVWV QHHGV DQG
VW\OHVOHDUQLQJDQGWHDFKLQJ
/HDUQLQJ6W\OHV
7KH OHDUQLQJ VW\OHV UHIHU WR WKH LQGLYLGXDO GLIIHUHQFHV EHWZHHQ SHUVRQV ZKHQ WKH\ DUH LPPHUVHG LQ D
OHDUQLQJ SURFHVV 7KH .ROE PRGHO  RU ([SHULHQWLDO /HDUQLQJ 0RGHO LV EDVHG RQ WKH LGHD WKDW WKH
H[SHULHQFHV DUH D SUHYLRXV UHTXLUHPHQW WR DFTXLUH SK\VLFDO DELOLWLHV UHIOH[LYH REVHUYDWLRQ DEVWUDFW
FRQFHSWXDOL]DWLRQ DQG DFWLYH H[SHULPHQWDWLRQ+RQH\ DQG0XQIRUG LQ$ORQVR LGHQWLILHG IRXU OHDUQLQJ
VW\OHV EDVHG RQ .ROE V H[SHULHQFH 7KH\ SURSRVH IRXU OHDUQLQJ VW\OHV DFWLYLVWV UHIOHFWRUV WKHRULVW DQG
SUDJPDWLFV +RQH\	 $ORQVR  WRRN WKH +RQH\ DQG0XPIRUG H[SHULHQFH DQG EURXJKW LW EDFN WR WKH
DFDGHPLFZRUOG7KH+RQH\$ORQVR/HDUQLQJ6W\OHV4XHVWLRQQDLUH&+$($LVDUHVXOWRIWKHWUDQVODWLRQDQG
DGDSWDWLRQRIWKH/HDUQLQJ6W\OHV4XHVWLRQQDLUH/64LQWKH6SDQLVK8QLYHUVLWLHV
/HDUQLQJ6WUDWHJLHV
6HYHUDOVWXGLHVSUHVHQWHGYDULDWLRQVRQKRZWRGHILQHWKHVHTXHQFHRQLQVWUXFWLRQDOVWUDWHJLHVIRUOHDUQLQJ
VW\OHV0|GULWVFKHUVXJJHVWVWKHGLYLVLRQRIPHWKRGVLQWKUHHFDWHJRULHVE\DGDSWLQJWKHLQVWUXFWLRQV
WKHPVHOYHV  E\ DGDSWLQJ WKH WHDFKLQJ VHTXHQFHV DQG  E\ DGDSWDWLRQ WKURXJK WKH LQVHUWLRQ RI QHZ
LQVWUXFWLRQV6WDVKXVHVIRXUW\SHVRIHOHPHQWVRIWHDFKLQJVWUDWHJLHVVXFKDVDFWLYLW\H[DPSOH WKHRU\
DQGSUDFWLFH(DFKOHDUQLQJVW\OHLVGLUHFWHGWRRQHRIWKHVHFRPSRQHQWV$FWLYLVWVDUHRULHQWHGWRDQDFWLYLW\
UHIOHFWRUVDUHRULHQWHG WRDQH[DPSOH WKHRUHWLFDODUHRULHQWHG WRD WKHRU\DQGSUDJPDWLFVDUHRULHQWHG WR WKH
H[HUFLVH 7KH VHTXHQFH DQG WKHLU UHODWLRQVKLSV ZLWK WKH FRPSRQHQWV RI OHDUQLQJ REMHFWV DUH DQDO\]HG E\
0RUDOHVZKRGHILQHVWZRPHWKRGVWRRUJDQL]HWKHHOHPHQWVRIOHDUQLQJREMHFWVRQHFDOOHGSUDJPDWLF
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DQGRWKHUFDOOHGWKHRUHWLFDO´)RUWKHSUDJPDWLFPHWKRGWKHHOHPHQWVZHUHDGGHGILUVWD/HDUQLQJ5HVRXUFH
7\SHZLWK D YDOXH 6LPXODWLRQ ([SHULPHQW WKHQ ([HUFLVH 3UREOHP6WDWHPHQW DQG1DUUDWLYH7H[W )RU WKH
PHWKRGWKHRU\ LV WKHRUGHU1DUUDWLYH7H[W3UREOHP6WDWHPHQW6LPXODWLRQ([SHULPHQWDQG([HUFLVH7KH
³SUDJPDWLF´ PHWKRG LV DSSOLFDEOH WR DFWLYH DQG SUDJPDWLF VW\OHV DQG ³WKHRUHWLFDO´ PHWKRG LV DSSOLFDEOH WR
UHIOH[LYHDQGWKHRUHWLFDOVW\OHV
6LQEDG0RGHO
6,1%$'LVDPRGHORIFRPSOH[HGXFDWLRQDOUHVRXUFHVGHYHORSHGE\³7HOHFRP6XG3DULV´,WFRQVLVWVRLQWKUHH
PRGHOVLHWKHGRPDLQPRGHOOHDUQHUPRGHODQGWKHUHVRXUFHPRGHOWKDWKDYHDFRPSOHPHQWDU\LQWHUUHODWLRQ
WRRIIHUDQHQYLURQPHQWRIJUHDWVHPDQWLFULFKQHVV IRFXVRQWKHVWXGHQW7RVXSSRUWDGDSWDWLRQLQ6,1%$'
'XLWDPDGHILQH³«WKHOHDUQLQJV\VWHPZLOOGLVSRVHDVHWRIDOWHUQDWLYHVFRPSRVLWLRQJUDSKVDQDF\FOLF
GLUHFWHG JUDSK GHSHQGLQJ RQ JRDOV DQ SURILOH RI D SDUWLFXODU OHDUQHU´ 6,0%$' FDQ GHVFULEH FRPSOH[
UHVRXUFHV VWUXFWXUHG UHFXUVLYHO\E\ FRPSRVLQJEDVLF UHVRXUFHV WRXVHRSHUDWRUV$OWHUQDWH $/7 6HTXHQFH
6(4DQG3DUDOOHO3$56,0%$'FDQEHVHHQDVDJHQHUDOL]DWLRQRI6&250
$GDSWDWLRQRI/HDUQLQJ6WUDWHJLHVIRUOHDUQLQJ6W\OHV
)ROORZLQJWKHDSSOLFDWLRQRIOHDUQLQJVW\OHVDQGWHDFKLQJVWUDWHJLHVRQOHDUQLQJREMHFWVDJURXSRIVHTXHQFHV
LVDSSOLHGGXULQJWKHOHDUQLQJSURFHVV
6HTXHQFHRIFRQWHQWVXLWDEOHIRULQVWUXFWLRQDOVWUDWHJLHV
)RU WKLVDGDSWDWLRQRI WKH OHDUQLQJ VWUDWHJ\ZHFRQVLGHU WZRYDULDEOHV WKH ILUVW LV DERXWRINHHSLQJ WKH
DXWKRU
VLQWHQWLRQH[SUHVVHGLQWKHSUHUHTXLVLWHV7KHVHFRQGLVDERXWWKHFRQFHSWVOHYHOVLQWKHGRPDLQPRGHO
$IWHUREWDLQLQJWKHOLQHJUDSKVZHFDQDSSO\FHUWDLQUXOHVWRGHYHORSLQVWUXFWLRQDOVWUDWHJLHVWDLORUHGWRHDFK
OHDUQLQJVW\OH7KHVHUXOHVDOORZ\RXWRDVVLJQWRHDFKQRGHWKHOLQHDOJUDSKVVRPHSULRULWLHVWKDWZLOOFUHDWH
QHZDUFVZKLFK WRJHWKHUJHQHUDWHQHZVHTXHQFHVRIFRQWHQW7KH IROORZLQJ UXOHVDUH WKHZD\ WRHQULFK WKH
SURSRVHG PRGHO DQG DGDSW WR WKH OHDUQLQJ VW\OH RI WKH VWXGHQW LQ DGGLWLRQ WR VXSSRUWLQJ WKH GHVLJQ DQG
FRPSRVLWLRQRIOHDUQLQJREMHFWV
$SSOLFDWLRQRILQVWUXFWLRQDOVWUDWHJLHVLQ2$
:H SURSRVH D JURXS RI LQVWUXFWLRQDO VWUDWHJLHV E\ OHDUQLQJ VW\OH EDVHG LQ WKH FRQWHQW VHTXHQFH:H KDYH
GHILQHG WKUHH W\SHV RI VLPLODU DFWLYLW\ WR WKRVH SURSRVHG E\ 6WDVK  EXW DVVRFLDWHGZLWK WKH FODVVLFDO
DSSURDFKWKHRU\SUDFWLFH±H[HUFLVH´2QWKHRWKHUKDQGDVVXJJHVWHG0RUDOHVDFWLYLWLHVUHODWHGWR
/20HJ /HDUQLQJ5HVRXUFH7\SH$Q LGHDO LQVWUXFWLRQDO VWUDWHJ\ IRUHDFK OHDUQLQJ VW\OH LVSUHVHQWHG LQ
7DEOH  7R DVVLJQ YDOXHV IRU HDFK DFWLYLW\ ZH FRQVLGHU WKH DERYH DQDO\VLV RI DSSURSULDWH VHTXHQFHV RI
OHDUQLQJVW\OH&RQVHTXHQWO\HDFKFRQWHQWZLOOKDYHDYDOXHDFFRUGLQJWRWKHDSSURSULDWHRUGHUIRUHDFK
VW\OH 6R DV IRU D SUDJPDWLF SUDFWLFDO FRQWHQW KDV D YDOXH DQG D WKHRUHWLFDO FRQWHQW KDV D YDOXH:KHQ
GHYHORSLQJWKHDOJRULWKPWKHSUDFWLFDOFRQWHQWZLOOEHILUVWWRWKHWKHRUHWLFDOFRQWHQW
7DEOH,QVWUXFWLRQDOVWUDWHJ\IRUOHDUQLQJVW\OHV

 $FWLYH 5HIOH[LYH 7KHRULVW 3UDJPDWLF
7KHRU\    
3UDFWLFH    
([HUFLVH    
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$GDSWDWLRQRIOHDUQLQJREMHFWVXVLQJLQVWUXFWLRQDOVWUDWHJLHVVHTXHQFHRIFRQWHQW
7RDGMXVWXVLQJWKHVHTXHQFHVZHDQDO\]HWKHFRQWHQWRIWKHFRPSRVLWLRQJUDSKWRHVWDEOLVKDOLQHDUVHTXHQFH
7KDWDOORZVXVWRYLVXDOL]HWKHOHDUQLQJVWUDWHJ\DQGSRVVLEOHDOWHUQDWLYHVWRLW$W7DEOH:HGHILQHDQRUGHU
RI HGXFDWLRQDO DFWLYLWLHV WKHRU\ SUDFWLFH DQG H[HUFLVHV IRU HDFK OHDUQLQJ VW\OH 7KHVH VHTXHQFHV DUH
H[SUHVVHG,QWKH&RPSRVLWLRQJUDSKV%XWLWLVQRWFOHDUZKLFKLVWKHPRVWDSSURSULDWHIRUHDFKOHDUQLQJVW\OH
7KHUHIRUHLVQHFHVVDU\WRXVH WKLVFRPSRVLWLRQJUDSKVFUHDWLQJQHZZD\VRIOHDUQLQJWKDWGRQRWFKDQJHWKH
LQWHQWRI WKHDXWKRU WKDWPD\RIIHUPRUHRSWLRQV WR VWXGHQWV7RGR WKLV \RXPXVWFRQYHUW WKHFRPSRVLWLRQ
JUDSKVLQDOLQHDUJUDSKWKHQDVVLJQYDOXHVWRHDFKQRGHLQWKHJUDSKDQGODWHUJHQHUDWHQHZDUFVWKDWWDNH
LQWRWRWKHRUGHURISUHFHGHQFHIRUOHDUQLQJVW\OH$VDUHVXOWZHREWDLQDOLQHDUJUDSKIRUHDFKOHDUQLQJVW\OH
&RQYHUWWKH&RPSRVLWLRQ*UDSKVLQWROLQHDOJUDSKV
+HUH LV WKH WUDQVIRUPDWLRQ RI &RPSRVLWLRQ*UDSK LQWR OLQHDO JUDSKV XVLQJ WRSRORJLFDO RUGHU 7R GR WKLV
6,1%$'FRQVLGHUVWKHRSHUDWRUV$/7DQG3$5DVDQRGHZKLOH6(4UHSUHVHQWVWKHDUFEHWZHHQQRGHV:H
QHHGDJUDSKZKHUHRQO\WKHFRQFHSWVDQGUHODWHGDUFV

/HW*&[ &P6(4&Q3$5&O
*&[ ^&P3$5QO&Q&O`
*&[ ^&P3$5QO!3$5QO&Q!3$5QO&O!`
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FRQFHSWV DQG SUHUHTXLVLWHV $SSO\LQJ WKH
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HOHPHQW&L&M!
&UHDWHWKH31 &QRGHV
,)  &L &M!    &DUFV 7+(1 GHOHWH LQ 31 WKH
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GHOHWHG $QG JLYHQ WKH SULRULW\ DFWLYLWLHV ZLOO
FUHDWHQHZDUFV
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RUGHU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E'RPDLQFRQWHQWSUHFHGHQFH
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2QO\VKRZWKHILUVWXVHFDVH7KDWLVZKHUHWKHSUHUHTXLVLWHVDUHPDLQWDLQHG

7DEOH,QVWUXFWLRQDOGHVLJQRIWKHFDVHVWXG\

,G 3UHUHTXLVLWHV &RQWHQW
&  $OJRULWKP([DPSOH!$OJRULWKP$SSOLFDWLRQ!
&  $OJRULWKP([HUFLVH!
& & $OJRULWKP'HILQLWLRQ!)ORZFKDUWV,QWURGXFWLRQ!)ORZFKDUWV'HILQLWLRQ!
& & )ORZFKDUWV([HUFLVH!)ORZFKDUWV&RQFOXVLRQ!
&  )ORZFKDUWV'HVFULSWLRQ!
& & )ORZFKDUWV([DPSOH!)ORZFKDUWV$SSOLFDWLRQ!
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$SSO\LQJWKLVDOJRULWKPLQWKHXVHFDVHGHVFULEHGLQ6HFWLRQZHPXVWDQGWKHUHVXOWLQJOLQHDUJUDSKZRXOG
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)LJXUH  VKRZV WKH UHVXOWLQJ VHTXHQFHV IRU HDFK VW\OH RI OHDUQLQJ WKURXJK WKH XVH RI XVH FDVH  7KH
FRQWLQXRXV OLQHV UHSUHVHQW WKHIRUPDOLWLHVHVWDEOLVKHGE\ WKHDXWKRUVDQGSXQFWXDWHG OLQHV UHSUHVHQW WKHDUFV
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FUHDWHGE\WKHDOJRULWKPRIXVHFDVH,QVLGHHDFKQRGHDSSHDUVWKHYDOXHWREHDVVLJQHGWRLQGLFDWHWKHRUGHU
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VWUDWHJ\IRUVWXGHQWSURILOH7HDFKLQJVWUDWHJLHVUHODWHGWRWKHZD\WHDFKHUVWHDFK7KHDXWRPDWLFJHQHUDWLRQRI
GLIIHUHQWVHTXHQFHVRIOHDUQLQJREMHFWVEDVHGRQWKHVWXGHQW
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